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BOTAN Y.—New composites from Salvador. 8. F. Buaxz, Bureau of 
Plant Industry. 


The extensive botanical collections made in Salvador in 1921-22 
by Mr. Paul C. Standley of the U. 8S. National Museum contain three 
hew species of Asteraceae, which are described below. The new 
genus Rensonia is the first known Central American representative 
of a small group of the subtribe Melampodinae which has hitherto 
- consisted of the medium-sized genus Silphium of the United States, 
the monotypic Schizoptera of Ecuador, and the small genus Moonta 


of Australia, India, and Ceylon. The new species of Zexmenia is 
also interesting from a geographical point of view, as its nearest 
relative is a Brazilian species. 


Vernonia standleyi Blake, sp. nov. 


Shrubby, 1 to 1.6 meters high, branched above, the branches sometimes 
supra-axillary; stem stoutish, sometimes zigzag, grayish-barked, striatulate, 
sessile-glandular, puberulous above, glabrate below; leaves alternate; petioles 
naked, puberulous, 2 to 5 mm. long; leaf blades elliptic-oblong or elliptic, 
6 to 9 cm. long, 1.3 to 3 cm. wide, acuminate, acutely or acuminately cuneate 
at base, subentire or serrulate with about 15 pairs of small acute teeth, firm- 
papery, above dotted with sessile yellowish glands, finely puberulous, gla- 
brate except along the veins, beneath paler green, gland-dotted and not 
densely short-pilose with flexuous hairs, more or less glabrescent except along 
the nerves, featherveined, the lateral veins about 6 pairs, prominulous be- 
neath, the veinlets few and prominulous beneath; heads discoid, 5-flowered 
(rarely 4-flowered), 8 mm. high in fruit, numerous, sessile or subsessile in 
dense rounded clusters 1 to 3 cm. thick at tips of branches and stem and on 
short axillary branchlets; invelucre 5 or 6-seriate, graduate, 4.5 mm. high, the 
outermost phyllaries ovate, the middle ones ovate-oblong, the innermost 
linear and deciduous, all indurate and whitish, greenish along costa above, 
_ obtuse to acutish, the innermost glandular on back and sparsely arachnoid- 


a ‘ciliate, thin-margined, the others glandular and more or less villous dorsally 
- and densely arachnoid-ciliate; corollas whitish (?), hispidulous especially 


= on tube, 5.5 mm. long (tube 2.5 mm., throat 0.5 mm., teeth 2.5 mm.) ; achenes 
: 143 
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somewhat obcompressed-turbinate, 2.5 mm. long, 7-ribbed, whitish, densely 
ascending-pilose, bearing a short glabrous collar at apex; pappus 2-seriate, 
— copious, the outer aristae numerous, 0.8 mm. long, the inner 3.5 mm. 
ong. 

Type in the U. 8. National Herbarium, no. 1,135,594, collected on brushy 
hillside near Santa Ana, Department of Santa Ana, Salvador, altitude 655 
to 800 meters, January 8, 1922, by Paul C. Standley (no. 19703). 

ADDITIONAL SPECIMENS EXAMINED: SaLvapor: Pine forest, vicinity of 
Santa Ana, altitude 655 to 900 meters, January 28 to 30, 1922, Standley 20413. 


A member of the section Eremosis, nearest Vernonia triflosculosa H.B.K.., 
but distinguished by its usually 5-flowered heads, its densely arachnoid- 
ciliate phyllaries (the outermost ovate, not suborbicular or suborbicular- 
ovate as in V. triflosculosa), and the much more conspicuous glabrous collar 
at apex of achene. The species is abundant on the slopes along the rail- 
road in the Department of Santa Ana, forming large masses, which are con- 
spicuous because of the white pappus of the closely crowded heads. 


Rensonia Blake, gen. nov. 


Shrub; leaves opposite, ovate, slender-petioled, large, serrate, scabrous; 
heads small, heterogamous, radiate, in terminal cymose panicles, the rays 
pistillate, fertile, the disk sterile; involucre turbinate-campanulate, 2-seriate, 
equal or subequal, the phyllaries 8 or 9, oblong-obovate, erect, indurate 
below, thick-herbaceous above; receptacle small, flat; outer pales flattish, 
the inner narrow, complicate; pistillate flowers about 8, about 1-seriate, 
their corollas ligulate, yellow, apparently small; disk flowers hermaphrodite, 
sterile, about 20, their corollas tubular, with slender tube, much longer 
cylindric-funnelform throat, and 5-toothed limb; anthers with minutely sagit- 
tate bases and ovate terminal appendages; style (hermaphrodite flowers) 
undivided, above thickened and hispidulous; ray achenes obovate, obcom- 
pressed, epappose, not at all coherent with the subtending phyllaries or the 
pales of the disk, 2-winged, the wings submembranous, narrow, nerved, en- 
tire or lacerate above, prolonged above the achene into two triangular lacerate 
teeth; disk achenes inane, elongate-clavate, trigonous, wingless, their pappus 
a short, thick, entire, hispidulous crown, with or without a single short, 
slender awn. 


This genus is named for Dr. Carlos Renson, who has been connected with 
the Salvador Department of Agriculture for more than thirty years, and 
whose botanical collections, a series of which is in the U. 8. National Her- 
barium, are the most extensive made in Salvador prior to Mr. Standley’s 
trip. It is a member of the Heliantheae-Melampodinae, to be inserted 
between Silphium L. and Schizoptera Turez. The former genus, no species 
of which is known south of the United States, consists of tall herbs with 
large, broadly campanulate or subglobose heads and 2 or 3-seriate rays. 
The monotypic genus Schizopiera Turcz.,! known only from Ecuador, is an 
herb with a campanulate involucre of membranous-herbaceous outer and 


1See Blake, Hook. Icon. Pl. 31: pl. 3068. 1916, and Contr. Gray Herb. n. ser. 52: 
34. 1917. : 





a 


—_ 
m 


—_ 


ar wD 


APR. 19, 1923 BLAKE: NEW COMPOSITES FROM SALVADOR 145 


membranous-scarious inner phyllaries, biseriate rays, and disk achenes 
epappose or with 2 awns but no corona. 


Rensonia salvadorica Blake, sp. nov. 


Shrub 2 to 5 meters high, oppositely branched; stem slender, scabrid- 
strigillose, gray-barked, subterete, striatulate, the younger branches angulate; 
petioles naked, strigillose, 2.5 to 8.5 cm. long; leaf blades ovate, 9 to 26 cm. 
long, 3.5 to 10 cm. wide, acuminate and usually somewhat falcate, acutely 
cuneate (sometimes abruptly so) at base, serrate except toward base and at 
apex with about 45 pairs of depressed acutely callous-tipped teeth, thin, 
above deep dull green, rather densely and very harshly hispidulous with 
mostly deciduous hairs with lepidote-tuberculate persistent bases, beneath 
slightly lighter green, evenly short-strigose with slightly harsh hairs and 
along the veins sparsely hispid or hispidulous, triplinerved above the base 
and loosely prominulous-reticulate beneath; heads (flowers fallen) 6 to 7 mm. 
high, about 5 mm. thick, about 20 in a terminal, ternately divided, convex, 
cymose panicle 4 to 7 cm. wide, its branches densely strigillose, the bracts 
very small, the slender pedicels 1 to 2 cm. long; involucre 5 to 7 mm. high, 
strigillose, the firm thickish phyllaries oblong-obovate, 1.5 to 2 mm. wide, 
acute, callous-tipped, 3 or 5-nerved; ray flowers scarcely seen; disk corollas 
(over-mature) 5 mm. long (tube 1 mm., throat 3.2 mm., teeth ovate, 0.8 
mm.); pales narrow, firmly scarious, acuminate, strigillose, about 5 mm. 
long; ray achenes broadly obovate, 5.2 to 5.8 mm. long and 2.5 to 2.8 mm. 
wide (including wings), the body obovate, blackish, 4 mm. long, 2 mm. 
wide, nerveless, hispidulous toward apex outside, nearly glabrous inside, 
the wings erect-nerved, continued into triangular teeth, the teeth and some- 
times the upper part of the wings lacerate and minutely ciliolate; disk achenes 
3.2 to 3.5 mm. long, hispidulous toward apex, the corona 0.3 mm. high, the 
awn 0.7 to 1.2 mm. high. 

Type in the U. S. National Herbarium, no. 1,135,663, collected in the 
wooded ravine of the Rio Ataco, among mountains back of Ahuachapdn, 
Department of Ahuachapdn, Salvador, altitude 800 to 1000 meters, January 
10, 1922, by Paul C. Standley (no. 19783). 

ADDITIONAL. SPECIMENS EXAMINED: Satvapor: Along stream, vicinity of 
Ahuachapan, January 14, 1922, Standley 19964. In forest, Sierra de Apaneca, 
region of Finca Colima, Department of Ahuachapdn, January 17 to 19, 1922, 
Standley 20090. 

This shrub bears the vernacular names “canilla,” “‘tatascamillo,” and 
“vara de zope.’”’ Unfortunately all three collections are too mature to show 
the character of the flowers well. A single imperfect. ray adhering to one of 
the heads was yellow, nearly linear, and appeared to be scarcely longer than 
the style branches. All the flowers are probably yellow. The species is 
very similar in general appearance to Perymenium strigillosum (Robins. & 
Greenm.) Greenm. 

Zexmenia iners Blake, sp. nov. 

Erect or decumbent annual, 25 to 50 cm. high, freely branched ; stem slender, 
densely spreading-hirsutulous with somewhat uncinate hairs and sparsely 
hispid with straight wide-spreading hairs, glabrate below; leaves opposite 
essentially throughout; petioles 2 to 10 mm. long, hirsutulous and hispid- 
ciliate ; leaf blades of the stem leaves ovate or oblong-ovate, 2.5to7 cm, long, 1.2 
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to 3.3 em. wide, acute or acuminate, acutely cuneate at base, depressed-serrate 
(teeth 4 to 8 pairs), thin, evenly but not densely uncinate-hirsutulous on 
both sides, evenly tuberculate-hispid on surface above, hispid chiefly on the 
veins beneath, triplinerved well above the base, green on both sides; branch 
leaves smaller: heads solitary in the forks of the stem and at tips of branches, 
in flower slender, about 6 mm. wide, in fruit hemispheric, about 1 cm. wide; 
peduncles slender, pubescent like the stem, 1 to 5 cm. long; disk in anthesis 
7 mm. high, 3 mm. thick; involucre 2-seriate, obgraduate or subequal, 6 to 
8 mm. high, the phyllaries few (about 6), the outer lanceolate or narrowly 
oblong-lanceolate, 1.5 to 2 mm. wide, obtuse or acutish, herbaceous for the 
upper half of their length, pale and usually 1-ribbed below, erect, pubescent 
like the stem and hispid-ciliate, the inner similar but usually shorter and 
broader, with shorter usually acute herbaceous tips; rays 3 to 5, fertile, orange 
yellow, the lamina suborbicular, 3 to 3.5 mm. long, 2.8 to 3 mm. wide, bilo- 
bate with sometimes bidentate lobes, densely hirsutulous on back on the two 
chief nerves; disk flowers about 5 to 7, orange yellow, puberulous and ciliclate 
on the teeth and with a puberulous ring at base of throat, 3.8 to 4.5 mm. 
long (tube tubular-funnelform, 1.5 to 2 mm., throat funnelform, 1.5 to 1.8 
mm., teeth ovate, 0.7 mm.); pales scarious, obtuse, wing-keeled to below the 
apex, 7 mm. long; ray achenes (with wings included) broadly oval-obovate, 
5.5 mm. long, 3.5 to 4 mm. wide, the wings about 1 mm. wide, short-ciliate 
and erose, prolonged above the achene as rounded ears, not adnate to the 
pappus cup, often purplish-spotted, the body of achene obovoid, obcom- 
pressed, 4 mm. long, 1.5 mm. wide, blackish, tuberculate-hispidulous espe- 
cially on midline, with a conspicuous callous appendage on each face at 
base; pappus a short-stipitate, lacerate, squamellaceous corona about 1.5 mm. 
high (including the neck), and 1 to 3 awns 2 mm. high or less, or the latter 
sometimes obsolete; disk achenes similar but compressed, the pappus awns 2, 
unequal, 1 to 1.5 mm. long. 

Type in the U. 8S. National Herbarium, no. 1,139,183, collected in sand 
along a stream, near Armenia, Department of Sonsonate, Salvador, April 
18, 1922, by Paul C. Standley (no. 23498). 

OTHER Specimens EXAMINED: SALvapor: In hedgerow, vicinity of San 
Salvador, altitude 650 to 850 meters, December 20, 1921, to January 4, 1922, 
Standley 19414. Wet soil along stream, vicinity of San Salvador, March 30 
to April 24, 1922, Standley 23300. Wet thicket, vicinity of Santa Emilia, 
Department of Sonsonate, altitude 135 meters, March 22 to 25, 1922, Standley 
22259. 

Among North American specics Zermenia iners is nearest Z. hispida 
(H.B.K.) A. Gray and Z. longipes Benth., from both of which it differs in its 
annual root, smaller heads on much shorter peduncles, and tiny, roundish 
rays. Z. rudis Baker of Brazil, the only annual species of the genus hitherto 
known, is more closely related to Z. iners, but has considerably larger leaves 
and rays. 


ENTOMOLOGY.—New genera and species of sucking lice. H. E. 
Ew1ne, Bureau of Entomology, U. 8S. Department of Agricul- 
ture. (Communicated by S. A. RoHwer.) 


In this peper are described four new genera and three new species 
of Anoplura, or sucking lice. The material upon which these genera 
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and species are based is a part of the collection of sucking lice of the 
United States National Museum, and in this museum the types are 
catalogued and deposited. 


Proenderleinellus, gen. nov. 


Second abdominal segment not provided with a pair of ventral tubercle- 
bearing plates. Number of pairs of abdominal pleural plates seven. An- 
tennae without any tooth-like processes; and head without paired plates 
situated on ventral surface between the antennae. First and second pairs 
of legs subequal and smaller than the last pair. Tibiae of first and second 
legs broadened distally and tarsi of the same legs broadened proximally, 
thus forming with the claws, clasping structures; first and second tarsal 
claws simple. Parameres of male genitalia long, arm-like. 

Type of genus: Proenderleinellus africanus, new species. 


This genus is related to Hoplopleura Enderlein on the one hand and to 
Microphthirus Ferris and Enderleinellus Fahrenholz on the other. Only 
the type species is included. 


Proenderleinellus africanus, sp. nov. 


Forehead fully twice as broad as long; postantennal region of head about 
as broad as long and with two pairs of dorsal setae, an anterior, minute pair just 
behind the antennae and a large posterior pair at the posterior angles. Anten- 
nae about as long as head; second segment the longest. Thorax with two 


pairs of dorsal setae, a small, very short, spine-like pair just inside and slightly 
in front of the thoracic spiracles and a very large, long, curved pair just 
inside and slightly posterior of the spiracles. Anterior process, or manu- 
brium, of sternum with parallel sides; sternum also with a posterior process 
extending between the posterior coxae. Abdomen with a lateral area both 
above and below without setae and between this lateral area and the pleurae 
on each typical abdominal segment are situated two setae. Typical pleural 
plates with two small, pectinate, posterior lateral lobes, and between them 
are situated the two, large, subequal, straight pleural setae. In typical 
pleural plates the stigmata is situated near the posterior margin. Genital 
armature of male with broad, parallel-sided, distally emarginate basal plate; 
long curved parameres; and stout, heavily chitinized pseudopenis. Posterior 
legs considerably enlarged, but not enormous, their expanded claws simple. 
Length of male, 1.42 mm.; width of male, 0.57 mm. 

Type host and type locality: From Thryonomys gregor pusillus (U.S.N.M. 
184180), taken at Majiya-Chumvi, British East Africa. 

Type.—Cat. No. 22760, U.S.N.M. 


Description based on a single male, but it is a perfect specimen. 


Pterophthirus, gen. nov. 


Antennae without lateral processes and essentially the same in the two 
sexes. Typically each abdominal segment of female provided dorsally with 
three transverse rows of setae. Second sternal plate of abdomen not divided 
medially into two large rounded plates. Second pair of pleural plates not 
lobed, but enormous and wing-like and each bearing the small, spine-like 
pleural setae near its dorsal margin. 

Type of genus: Hoplopleura alata Ferris. 
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This genus is established for the reception of the peculiar Octodont in- 
festing species, Hoplopleura alata Ferris and H. audazx Ferris. The great 
modification of the second pair of pleural plates, not so much in size but in 
type, is the outstanding feature in this genus. This modification has resulted 
in the peculiar shifting of the position of the pleural setae so that they have 
become dorso-marginal. 


Eulinognathus americanus, sp. nov. 


Forehead very short and cone-shaped; postantennal region of head as 
broad as long. Antennae equal to the head in length; first segment broader 
than long, second segment of about equal breadth and length. Thorax 
about as broad as long; sternum without anterior process between first coxae 
but with a posterior process which extends between the third coxae for a 
part of its length. Abdomen much longer than broad. Typical pleural 
plates with spiracular opening slightly in front .of the middle, with two cusp- 
like posterior lobes and short, stumpy, truncate pleural setae, scarcely half as 
long as the pleural plates themselves. Abdominal setae curved near their 
bases, flattened and parallel-sided beyond and truncate distally, each being 
about as long as the abdominal segment on which it is situated. Gonopods 
of female short and stumpy and with a few spinous setae. Second legs 
intermediate between first and third. Claw of third leg neither toothed or 
appendiculate. Length of female 0.95 mm.; width of female 0.39 mm. 

Type host and type locality: From Ctenomys brasiliensis (Cat. No. 3252, 
1939 U.S.N.M.) taken at Salade River, Paraguay. 

Type.—Cat. No. 23761, U.S.N.M. 


The genus to which this species belongs has been represented in the past 
by only two species, one of which came from a host of the rodent family 
Pedetidae and the other from the rodent family Dipodidae. The host of the 
new species here described belongs to the rodent family Octodontidae. Only 
a single female specimen taken. 


Phthirpediculus, gen. nov. 


Antennae long and distinctly five-segmented. Thorax and abdomen dis- 
tinctly separated; segments two, three and four of abdomen distinct and 
bearing its pair of spiracles in the normal lateral position; abdomen with 
well developed pleural plates on segments three to eight and without lateral 
lobes. Typical abdominal segments provided with a single transverse row 
of setae both above and below. Genital armature of male with a basal 
plate composed of two distally united, parallel rods; with large, more or less 
blade-like parameres; and with conspicuous, heavily chitinized pseudopenis. 
First pair of legs very small, the other two pairs much enlarged; all legs 
attached to thorax in a ventro-lateral position. 

Type of genus: Phthirpediculus propitheci, new species. 


This genus, represented only by the new species here described, is inter- 
mediate between Pediculus Linnaeus and Phthirus Leach, having the long 
abdomen with pleural plates as in Pediculus, but the small anterior legs of 
Phthirus. 
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Phthirpediculus propitheci, sp. nov. 

Forehead provided with posteriorly directed, spine-like tubercles both 
above and below; postantennal region of head with two small spine-like tuber- 
cles behind the insertion of each antenna. Eyes with poorly developed cor- 
neas, situated at the anterior angles of temples. Antennae longer than the 
head; first segment with four small ventral tubercles; second segment with 
one dorsal and two ventral tubercles; third segment with extended anterior 
margin, which causes antenna to become geniculate, the bend being between 
third and fourth segments; last segment with sensory pit on posterior 
margin. Thorax broadest at its posterior margin, where it joins the abdo- 
men. Each posterior angle of thorax with a conspicuous spine-like 
tubercle. Typical pleural plates of abdomen bilobed and with the contained 
stigmata near the front margin. Genital armature of male with a basal 
plate composed of two parallel chitinous rods which are united distally; 
with almost straight parameres, inwardly thickened, outwardly coming to a 
knife-edge and posteriorly each ending in a small, blunt hook; pseudopenis 
very large, consisting of a basal rod and a distally articulated chitinous 
hook; true penis anterior to pseudopenis, being a bent, chitinous tube. An- 
terior legs scarcely half as large as either of the others and each tibia with 
three ventral spines; tibial thumbs of second and third pairs of legs, each 
with a distal, stout spine. Length of female, 1.35 mm.; width of female, 
0.52 mm. Length of male, 1.23 mm.; width of male 0.45 mm. 

Type host and type locality: From a lemur, Propithecus edwardsi, taken at 
Ambodiasy, eastern Madagascar. 

Type slide: Cat. No. 23762, U.S.N.M. 


Specimens as follows: Two females and one male (on. type slide) from 
female skin (Cat. No. 63352, U.S.N.M.) of Propithecus edwardsi taken at 
Ambodiasy, eastern Madagascar and two males from male skin (Cat. No. 
63354, U.S.N.M.) of same host, taken at same place. 


Proechinophthirus, gen. nov. 


Forehead very short, almost obliterated; temporal regions with prominent, 
long, curved setae. Thorax longer than broad; sternum wanting. Abdomen 
long and clothed with both long setae and short spines. Genital armature 
of male with broad, unforked basal plate and slightly curved, freely pro- 
jecting, unhooked parameres. First pair of legs greatly reduced, without 
tibial thumb, and in no way adapted for clasping. 

Type of genus: Echinophthirius fluctus Ferris. 


The type and only included species in this genus was described from speci- 
mens taken from an undetermined museum skin without data. In the 
United States National Museum there are several specimens taken from the 
fur seal (Callorhinus alascanus) at St. Paul Island, Alaska, by F. W. True 
and D. W. Prentiss, June 3, 1895. 

In the nonsimilarity of the legs and the presence of long setae over prac- 
tically all the body we have two good characters for differentiating this genus 
from Echinophthirius Giebel. ; 
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MATHEMATICS.—A _ remarkable formula for prime numbers.' 
Paut R. Heyt, Bureau of Standards. 


n—1 


The expression Aiea is known to be integral for all odd prime 
n 


values of n and non-integral for all even values of n. Numerical test 
shows that it is also non-integral for all odd composites up to n = 1000 
with the exception of 341 and 645. In other words, using this ex- 
pression as a test for the prime or composite nature of a number, its 
indication that the number is composite is sound; but its indication 
that a number is prime is uncertain. 

In order to handle the very large numbers to which such a use of 
this formula gives rise, we make use of the principle that if the product 
of several numbers A BC be divisible by n with a certain 
remainder, the same remainder will be obtained if for any or all of 
the quantities A, B, C ... . we substitute a, b, c 
separate remainders when singly divided by n. For example: 


17 = 4 gives remainder 1 as does also 7% 2,2 being the remainder 


of 17 divided by 3. 
In general if 
=a+ nz 
= b+ ny 
C+nz etc., 
then A BC + terms containing n, and the 
remainder of the whole expression after division by n will be the re- 
mainder resulting from the first term a b c 
In the practical application of this formula one needs a calculating 
machine and a table of powers of 2. Such a table has been constructed 
by the author up to 2!, and blue print copies of it will be furnished 
to any one to whom it would be useful. 
As an example: 
n = 483 =3 X7 X 23 


2 ] 


Remainder of Ee should equal 0 if 483 is prime, which is 


, ‘ 2482 
equivalent to remainder —— = ] 


483 
Q182 — (2%) 20 x 22 
1 Received January 14, 1923. Presented at the Annual Meeting of the Philosophical 
Society. 
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Substituting for 2* its remainder when divided by 483, namely 211, 
we obtain: 
211% x 4 = (2112)" x 4 


Taking remainder of 211? 85° x 4 = (85*)5 x 4 
463° x 4 = 4634 x 463 x 4 


Remainder of 463* = 400 and of 463 x 4 = 403 
Hence we obtain 400? x 403 


127 x 403 = 51181 


the remainder of which is 466, not unity; hence 483 is composite. 
2482 — 

483 
the original formula, will in about 75 per cent of the cases examined 
(1000 in number) contain a factor of the original number, which may 
be found by the usual arithmetical process. For example: 


Also, remainder of = 465. This remainder, resulting from 


465)483(1 
465 
18)465(25 
36 
105 
90 
15)18(1 
15 
3=H.C.F. 


The time required for such an operation is, for large numbers, very 
much less than that required for trying prime divisors up to yn. 
For example, a number of the order 10* might require the trial of 1228 
primes, which, at the rate of one division per minute, would take 20 
hours. By the method of powers of 2 the reduction can be made in 
one hour. 

This method lends itself admirably to checking, as the original 
numerator can be expressed in several different ways, for example: 


Q482 = (Q%4)20 x 22 = (216)30 x 22 = (25)9 x 28 ete., 


each leading, on reduction, to a different series of numbers, but all 
ending in the same way. 
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BIOMETRICS.—Contribution to quantitative parasitology.: ALFRED 
J. LorKa. 


An analytic study of the quantitative relations between a population 
of host organisms and a parasite species preying upon such a popu- 
lation has been made by W. R. Thompson.? The time unit employed 
by this author is virtually a “generation”; thus, for example, he 
enquires how many generations must pass, after introduction of the 
parasite, to practically exterminate the host species. There is some- 
thing unsatisfactory in this, inasmuch as the delimitations of a genera- 
tion are, in the nature of things, ill-defined. So, for example, if we 
consider the progeny of a thousand human males born on January 1, 
1900, the births of their sons will stretch over a continuous period 
from about 1920 to 1950, the births of their grandsons from 1940 to 
2000, their great-grandsons from 1960 to 2050, and soon. Ina mixed 
population the limits of a generation are still more indefinite. 

For this and other reasons it seems desirable to approach from 
another angle the problem broached by W. R. Thompson. This 
may be done as follows: 

Let N, denote the number of “healthy” hosts, i.e., individuals not 
attacked by the parasite, and let N, be the number of parasites in 
the adult (free-living) state. The number N; of healthy hosts will be 
augmented, per unit of time, by b,N, births; it will be diminished, 
per unit of time, by two separate terms, namely first d,N, deaths 
from other causes, and, second, by a,N,N; attacks by parasites. 
We shall here consider the case in which attack is always fatal, so 
that no recoveries occur; then we have 


eae =bN,—dN,—aN.N, (1)* 


where the coefficients b,, d;, a, are, in general, functions of N, and Nz. 

The parasite considered by W. R. Thompson is one that deposits 
a single egg in each host attacked. We may at once proceed to the 
more general case, that k eggs are deposited in each larva attacked, 
out of which A are actually hatched. In that case the number of 


1 Papers from the Department of Biometry and Vital Statistics, School of Hygiene 
and Public Health, Johns Hopkins University, No.83. (Received Jan. 30, 1923). 
2? Comptes Rendus vol. 174 (1922) pp. 1201, 1433; vol. 175, p. 65. 
* 3 (1) might of course be written in the perfectly general form 
dN; 
—< N " 
dt @ (Ni N:) 
But this would fail to bring out the fact that the first two terms must vanish with N; 
and the third with N, and also with Nz. 
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births per unit of time in the parasite species will be, evidently, 
ha,NiN2. If the deaths among parasites are d,N2, we have 
GNs _ ha,N, N, — de Ne (2) 
dt 
Simplifying our notation we will write (1) and (2) in the form 
& = uX - vX¥ = Xu - vy) (3) 


“ = —UY + VXY = Y(VX -U) (4) 


where the coefficients u, v, U, V, are in general functions of X and Y. 
A state of equilibrium (which may or may not be stable) ensues 


when 


x (5) 
Y 


(6) 


Introducing new variables 
X-p_X-p 
7 
V pv pv a ( ) 
Y-q Y-q 
- = 8 
y VaqVv B (8) 





x= 





dx a 
& - — aa(y +" xy ) (9) 


dy _ (x+? ) 
at wt. 8 (10) 


In these equations a and £ are functions of x and y, since they contain 
vand V. We may write 


a@ = ao + aX + a’y + ayx? + a’'xy + ay? +.. (11) 
B=Bot+Bx+sy+... (12) 


Substituting (11), (12), in (9), (10) we obtain 


pee Bs (< e) 
7 sai re the yt(o +6 tif (13) 


a4 Bae + (8 4= +8) ay +... (14) 
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or, putting 
T =a a of ot (15) 


and fusing constants in obvious notation 
dx 


Sea n-yt 9 Bryt+Cy'+ — Exty + Fxyt+Gy?+...=M (16) 


es =x+ A’x*+Bxy+ D’x*+E’x*y + F’xy*+...=N (17) 


Consider now the function 


e=xit+y*+2(A’+B) ; —2(B’+C) * +2[(A’+B)B+E+D]= 


+2[(B’+C)B’-G-F) ¥ (18) 


With the function thus defined let us form the expression 
dy _ % dx dg dy =M ov N Ov (19) 


dT oxdT  dydT ox oy 


It is thus found that 
“ = 2(BC — A'B’ + E’+F) xy?+S (20) 


-(@- : “) x*y?+S =Rx’y?+S (21) 
a 


where S contains only terms of 5th and higher degree. So long as 
x, y, do not exceed a certain value, the term of fourth degree is the 


one that determines the sign of “. In that case evidently, 


dy > 
dT < 
Now consider the family of curves defined by 
¢ = constant = K (23) 
It is clear from (18) that in the immediate neighborhood of the origin 
these are concentric circles of radius ¥K. More generally, near the 
origin, they are closed curves enclosing the origin, and such that the 


curve ¢ = K; completely encloses (without contact) the curve ¢ = K,, 
if K,.>K, 


= 0 according as R= =, ie, as (22) 
qa<p 
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Consider the case 
(24) 


(25) 


At time T = 0 let 
(26) 


¢ (Xv,Yo) 
Then at time T + dT 
x= (27) 
y = 


d 
@ (X91) = (Kaye) +5,4T (28) 
K, (29) 
> Ky (30) 


But the curve ¢ = K,is wholly enclosed within the’ curve g = Ka. 
Therefore the point x, y always moves from any given curve g = K 
to a neighboring one ¢ = K’ lying wholly outside the former. Hence, 
having once left the area enclosed by ¢ = K, the point can never 
again entér it. It follows that when R > 0 the origin is a point of 
unstable equilibrium. Similarly it is readily shown that if R < 0 
the origin is a point of stable equilibrium, and the point x, y continually 
approaches the origin. (See Fig. 1.) 

This approach, however, is asymptotic, the origin is never quite 
reached within finite time. For, when, x y are very small, we have 
simply, by (16), (17) 


(31) 


xdx + ydy 
x? + y?’= r? = constant (32) 


x =rcosT (33) 
y =rsinT 


Thus in its final stages the process is nearly periodic, with a period 
T, = 22, or tp = 2raoBo, the rise and fall of the parasite popula- 





156 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 13, No. 8 


tion, as measured by y, lagging by one quarter-period behind that of 
the host population as measured by x. 
More generally, if we write (16), (17) in the form 


M N 


then the integral curves of (34), when x and y are plotted in rectangu- 
lar coérdinates, are spirals‘ closing in toward the origin and becoming 


dx _ dy (34) 


Y R<O 
SB KO 


K,>K, >K, >K 

















Fig. 1. Illustration of the argument: The curves ¢ = K form a family, curves of lesser K 


d 
being wholly enclosed by those of greater K. When R < O then = < O, and the 
T 


integral curves are therefore traversed in inward direction (see arrows). The zones 
between the curves ¢ = K thus form a trap, as it were, for the point x, y, permitting 
only one-way traffic, toward the origin. This latter is therefore a point of stable 
equilibrium. 


more and more nearly circular as they do so; the process is no longer 
strictly periodic for larger amplitudes, though it remains oscillatory. 
It is interesting to compare this conclusion with Dr. L. O. Howard’s 
‘F : dy y ae 
or, according to (9), (10), dx and ~ are always of opposite sign so long as 
q 


Pp 
> -f,y>-3. 
7 a? 8 
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observation: ‘‘With all very injurious Lepidopterous larvae we con- 
stantly see a great fluctuation in numbers, the parasite rapidly 
increasing immediately after the increase of the host species, over- 
taking it numerically, and reducing it to the bottom of another 
ascending period of development.* 








Fig. 2. Special case. Integral curves are spirals winding about the origin and about a 
limiting cycle, after the pattern of the eye of a cyclone. 


In the limiting case that R = 0 we must establish, in place of the 
function ¢, a similar function ¢’ 


vg=NV+yY+oteatoeotat..-+G (35) 


and the stability of the system at the origin of x, y then depends on the 
first ¢ of even degree for which the condition 


M4 No . (36) 
Ox 


cannot be satisfied.* 


'L.O. Howard. A Study in Insect Parasitism. U.S. Department of Agriculture, 
Bureau of Entomology, Technical Series No. 5, 1897, p. 48. 

*See Poincaré, Jl. de Mathématique 1885 ser. 4, vol. 1, p. 178; Picard, Traité 
d’ Analyse vol. 3, p. 217. 
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A special case arises when the condition (36) can be satisfied indefi- 
nitely for all the polynomials ¢;, the function ¢’ being, in this case, 
an infinite series. The integral curves of (34) are then no longer 
spirals but a family of closed curves enveloping each other and 
enclosing the origin. The oscillations of the system are in this case 
undamped and continue indefinitely.’ 

There may also be another type of periodic oscillations, in which 
the integral curves of (34) are spirals winding, not into the origin, but 
asymptotically about a limiting cycle (Fig. 2). The process, in such 
case, is not at first exactly periodic, but becomes more and more nearly 
so as time goes on. 

This case bears a certain analogy to conditions that sometimes 
arise in cyclones and water spouts.*. In point of fact Fig. 2 is repro- 
duced from Bjernke’s Dynamic Meteorology® and illustrates the so- 
called eye of a cyclone. I presume that the sleeve of a waterspout is 
a concrete and material visualisation of the limiting cycle in a vortex’ 
of this type. 

7 The purely periodic type of process was considered by the writer on a former occa- 
sion (Proc. Nat’l. Acad. Vol. 6, 1920 p. 410; Jl. Am. Chem. Soc. Vol. 42, 1920 p. 1595.) 
It may be remarked that the expression then given for the period of oscillation holds 


true only nearthe origin. Thestatement that this period is independent of the amplitude 


requires correction. 
8’ Monthly Weather Review 1915 Vol. 43, p. 550. 
® Carnegie Institution No. 88 Part 2, p. 52. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


ENTOMOLOGICAL SOCIETY 
351sT MEETING 


The 35lst meeting of the Society was held October 5, 1922, at the New 
National Museum, with President GAHAN in the chair and 36 persons 
present. Mr. L. J. Borrmer was elected to membership. 

E. G. Retnuart: The life history and habits of the solitary wasp, Philanthus 
gibbosus. This paper was discussed by Messrs. BripweLL, Howarp, 
Rouwer, and ALDRICH. 

Dr. Baker opened a discussion on the use of the common names “grass- 
hopper” and “locust,” in which Messrs. CaupeLL, Watton, Howarp, 
Hystop, Atpricu, Batt, Hermnricu, Ronwer, Barber, GAHAN, and Brip- 
WELL took part. The consensus of opinion was that the name “grasshopper” 
rather than “locust” should be used. 

Wm. Scuaus exhibited 5 moths and 1 larva of Zelotypia stacyi Scott; 
Phassus triangularis Hy. Edwards, a female with a specimen of the larva; 
Phassus giganteus Hen. Schaeff., a male and female. The larvae and pupae 
of these insects move up and down through long galleries. Larvae of Phassus 
triangularis live within the stems of a species of the ash family in Mexico, 
and in many cases trees are honey-combed by their galleries. Larvae of 
Zelotypia stacy? live in a similar manner in eucalyptus branches. 





























352D MEETING 


The 352d meeting of the Society was held November 2, 1922, at the New 
National Museum, with Dr. L. O. Howarp in the chair and 47 persons 
present. 

In the first address of the evening Prof. C. P. Lounssury, of the Union 
of South Africa, gave an account of entomological work in South Africa. 

The Imperial Bureau of Entomology with headquarters at London is 
maintained by the cooperation of South Africa, Canada, New Zealand and 
other British dependencies and is a clearing house for determinations and 
entomological information for the British Colonies. Entomologists have 
been appointed. to various colonies north of South Africa but these have no 
connection with the Union of South Africa. One function of the Entomo- 
logical office of the Union is to enforce the various quarantine acts and for 
this purpose an entomologist is stationed at each of the principal ports. 
These men play the part of guardians against the importations of dangerous 
insects or plant diseases. Another duty of the division is the general super- 
vision of the insecticides and fungicides, a work similar to that done by the 
U. S. Department of Agriculture. The Division looks to Washington for 
guidance and assistance and often models its rules, regulations, and policies ua 
after the U. 8. Federal Bureau. 

The paper was discussed by Messrs. ALpricH, Scowarz, and Howarp. 

Prof. Utrich DaHLGREN, professor of biology at Princeton University, 
spoke on the luminosity of insects. He said that luciferene works similar 
to the blood. He is looking especially for the species of fire flies which have 
green lights along their sides and red lights in the head. He is also studying 
the reversing of the light process. The light produced is over 99} per cent 
pure and without heat. 
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J. E. Grar exhibited specimens of the Mexican Bean Beetle. He stated 
that these parasites would mate and produce under all conditions. A 
ne is necessary to detect the eggs as they cannot be detected with a 

nd lens. 

Joun C. Hamuin, who is employed by the Commonwealth of Australia 
to investigate the insects which will destroy the cactus, stated that this plant 
is a great pest in Australia. Experiments for utilizing cacti in making paper 
pulp showed that it took too many cacti to produce a small quantity of pulp. 
Therefore, the experiments failed commercially. The pulp was unsatis- 
factory because it had to have wood fibre mixed with it. 

Mr. Hamuin stated that he was engaged in rearing insects which are natural 
enemiés of the cacti to be used as a means of controlling the cacti. He also 
stated that one generation was reared in this country and that two genera- 
tions are reared in Australia before the insects are released to carry on the 
part for which they were taken there. This precaution is undertaken in 
order that no injurious parasites will be introduced that might become pests 
on useful crops. ; 

Dr. Aupricu reported that he had lately identified Muscina pascuorum 
Meigen, a European species from New England. Mr. C. W. Jounson of 
the Boston Society of Natural History writes that the species has been found 
in several New England localities within a few days of each other, indicating 
that it has spread rapidly. 

Dr. Howanp recalled the fact that he had presented at an earlier meeting 
of the Society a somewhat lengthy review of the biographical accounts of 
Fabre published after his death in 1915 by Bouvier and Ferton. He stated 
that recently he had published in the Magazine Natural History (vol. xxii, 
No. 4, July-August, 1922), an article entitled A pilgrimage to the home of Fabre, 
in which he described his visit to “Harmas” in the summer of 1920, and, 
while summarizing Ferton’s criticisms of Fabre, tried nevertheless to give a 
high appreciation of the value of Fabre’s work and quoted the estimate given 
by Wheeler in his introduction to the book by Raus entitled Wasp studies 
afield, in which Fabre is reckoned as one of the three greatest entomologists, 
the others being Reaumur and Latreille. The speaker’s reason for making 
this statement at the presént time is that in the current number of the Ameri- 
can Review of Reviews a page is devoted to the article in Natural History, 
under the title Fabre’s scientific shortcomings, and the review consists almost 
entirely in bringing out the Ferton criticisms, ignoring the final estimate of 
the enormous value of Fabre’s work. In this way the review conveys an 
impression which is unfair to Fabre, unfair to the speaker, and unfair to the 
publishers of the many editions of Fabre’s books. 


SPECIAL MEETING 


A special meeting was held on November 8, 1922, on the occasion of an 
illustrated address on The respiration of insects by Dr. Auaust Kroau of 
Denmark, with Dr. L. O. Howarp in the chair and 60 persons present. 
Dr. Howarp stated that this was the first special meeting of the Society 
since the meeting of February 28, 1894, at which Prof. E. B. Pouuron, of 
Oxford University, addressed the Society. 

Dr. Auaust Kroau said that the suggestion to study the respiration in 
insects with a tracheal system came to him after listening to a paper on the 
anatomy of a Carabid larva read in Copenhagen by Dr. A. G. Bévine more 
than ten years ago. He learned about the forceful muscle complex 
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insects and their ability for considerable contraction of the body, and first 
thought that Dr. Bévtne was right in supposing that the expiration of the 
air from the tracheae was brought about by a complete compression of this 
entire system, following a simultaneous contraction of all the body muscles, 
and that the inhalation followed when the elastic tracheal walls again ex- 
panded as a result of relaxation of the muscles. Later he reconsidered 
this idea and could hardly believe that the pressure of the muscles was strong 
enough to affect the total compression of the whole system with all its fine 
tracheal branches. Therefore he began to consider another way in which 
the respirajion could be performed. The only other possible alternative 
would be respiration by a diffusion of the air through the fine branches of the 
tracheal tubes. Before he started the research work he thought out as a 
working base the following formula for respiration through diffusion: Res- 
piration is equal to a constant representing the amount of oxygen which in 
a chosen unit of time, for instance one second, multiplied by a fraction, the 
numerator of which is the difference in pressure of the oxygen in the atmos- 
phere and at the bottom of the air tubes multiplied by the total transverse 
area of the tracheal tubes, the denominator of which is expressed by the length 
of the air tubes of the whole tracheal system. In insect larvae, for instance 
in a Cossus larva, the amount of oxygen absorbed in a certain unit of time 
can be measured by respiration experiments, and to determine the average 
lengths and the total of width of the tracheal system the author had filled 
the tracheal system of a Cossus larva with a solution of stained fat and then 
separated the complete tracheal system by dissolving all the tissues with 
Pepsin-muriatic acid. The result of this preparation of the tracheal system 
was shown on the screen. By measuring length and total width of the tra- 
cheal system of different larvae and knowing the amount of oxygen diffused, 
he found that a difference of about 2 per cent in the oxygen outside and inside 
was all that was necessary for the sufficient supply of oxygen through a proc- 
ess of diffusion. This result was substantiated by direct measurements of 
the diffusion of the air in the tracheae of Cossus. By experiments he could 
also prove that special respiration movements were not present and also 
that even a forceful contraction of the entire musculature of the body wall 
would only result in a slight and unimportant expiration of air. The results 
acquired were generalized to apply to most larvae ‘and probably all pupae, 
to almost all very small insects, and to all Arachnids and Myriopods. 

The most difficult problem is ‘to supply air in the long slender organs, like 
the legs of many Arachnids. It has been shown by Dr. H. F. Hansen, in 
Copenhagen, that there are extra spiracles on the tibiae of long legged 
Opiliones. In the larger adult insects the length of the tracheal tubes is 
often considerable, and respiration through diffusion alone would not suffice. - 
In these forms an additional mechanical ventilation takes the place of the 
larger main tracheal tubes and the air sacks. 

The ventilation-tubes differ from the diffusion tubes in being easily com- 
pressed; often their cross section is narrowly elliptical. Similar ventilation- 
tracheae and a mechanical respiration are present in the water beetle larvae 
with the single pair of spiracles at the end of the abdomen. In connection 
with investigations of the large Dytiscus larvae, Dr. Kroc had measured 
the normal amount of exhaled air, the maximal amount of exhaled air by 
voluntary respiration, the greatest possible amount of exhaled air, or the vital 
capacity, and the total area of the tracheal system at the time when the larva 
was in its normal inhalation or resting position., In a larva weighing 1.7 
grams he found that the total area of the system amounted to 107 mm.* 
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Out of these 86 mm. were present in ventilation tracheae and could be expelled 
by a difference of 1 atmosphere, while the diffusion tracheae were very slightly 
affected by the same pressure. The normal renewal of the air in the venti- 
lation tracheae amounted to 55 mm.’, and by deep respiration 68. Hence 
the ventilation of the tracheae built for that purpose was very complete, and 
as the speaker had pointed out, was necessary for an effective respiration. 

In conclusion Dr. Kroc pointed out the biological connection between 
the small size of insects and the tracheal form of respiration. By an increase 
in the size of the animal the difficulties of supplying the air through diffusion 
from tracheae increase considerably without an effective system of blood 
circulation. Hence the size of insects is limited by their peculiar respiratory 
system which is only adapted to animals of small size. 

The above lecture was well illustrated by lantern slides and summarizes 
the material included in the following four papers by Dr. Kroau: 


1. ‘‘On the composition of the air in the tracheal system of some insects.’? Skand. 
Arch. Physiol., vol. 29, 1913. 

2. ‘‘Uber gas diffusion in den Tracheen.’’ Pfliiger’ s archiv. fiir Physiologie, vol. 179 
1920, pp. 95-112. 

3. ‘Die Kombination von mechanischer Ventilation mit gasdiffusion nach Versuchen 
an Dytiscuslarven.’”’ Pfliiger’s archiv. fiir Physiologie, vol. 179, 1920, pp. 113-120. 

4. ‘Injection preparation of the tracheal system of insects.’’ Videnskabelige 
Meddelelser Dansk naturhistorisk Forening, vol. 68, 1917. 


353D MEETING 


The 353d meeting of the Society was held December 7, 1922, at the New 
National Museum, with President GAuan in the chair and 36 persons present. 

The following officers were elected for 1923: President, Dr. L. O. Howarp; 
First Vice-President, Dr. A. G. Bévine; Second Vice-President, R. A. Cusu- 
MAN; Editor, Dr. A. C. Baxer; Recording Secretary, Mr. C. T. Greeng; 
Corresponding Secretary-Treasurer, Mr. S. A. Ronwer. Executive Com- 
mittee, A. N. Cauprti, Dr. A. L. Quarntance, Dr. J. M. Atpricw. Nomi- 
nated to represent the Society as Vice-President of the Washington Academy 
of Science, Mr. 8. A. RoHwEr. 


Program: 

Dr. A. G. Bovina: The biology of the Blister-beetles. Much knowledge is 
still lacking of the life history and structural details of many of the Blister- 
beetles, this being especially true about our American ones. Out of 31 
North American genera we have complete biological records of only one, 
namely Epicauta described by Riley, and partial records of two, Hornia and 
Macrobasis; but the life histories are unknown of the remaining 29 genera, 
among which are forms as Megetra and Eupompha whose imagines show the 
most extraordinary features. 

The different stages of the metamorphosis of the Blister-beetles were given 
as the egg-stages, the six larval stages, the pupal and imaginal stages. The 
shape and size of the eggs, their number, the way in which they are deposited 
was explained in detail. 

The diet of the larvae was the next topic and a review was given of the 
results obtained by several authors who have studied this question; particular 
attention was paid to Dr. A. Cros’ papers. The first instars vary greatly 
in shape according to the nature of their food and especially according to the 
ways in which they reach their food supply. Thus the first instars of the 
Zonabrini, Epicautini and Lyttini feed either on young Mantes, gathered 
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together in the nests of the Tachys, or an egg-pods of grasshoppers, or on the 
honey, eggs and larvae of solitary bees; they search directly for their food, 
and keep to the ground and avoid direct sunlight, and in all of these genera 
the first instars look like small Staphylinid larvae. In the tribe Meloini 
and the entire subfamily Nemognathinae the first instars are mellivorous and 
reach the nest of their host-bee by grasping and clinging to its hair, when 
they come in contact with it; they are active in broad daylight and are very 
specialized in shape. The peculiar adaptation shown in the excavation of 
nasals and the form and articulation of the mandibles were mentioned, as 
well as the remarkable breathing structures on the eighth abdominal segment 
of all the Nemognathinae. The second to sixth instars of the different groups 
were characterized; a special emphasis was laid on the different behavior of 
the errant and the sedentary fourth instars, and the different ways were 
mentioned in which the cast skins of the fourth, fifth and sixth instars were 
manipulated and made use of by the insects. 

The terms “éaraboid,’’ “scaraboid” and “scolytoid’’ larvae were explained 
and their history given; the terms, however, were not considered applicable to 
the stages of the Blister-beetles in general. 

The theory of Fabre and other authors concerning a hypermetamorphic 
development was presented and the objections to this theory and term by 
Riley and many modern entomologists were reviewed. In this connection 
an account was given of many cases of abnormal individual evolution in 
Blister-beetles. Several adaptations occurring in the pupae were mentioned. 
As to the exceedingly interesting biology of the adults the speaker referred 
to the works of Fabre, Beauregard and Cros, in which this subject was treated 
with great clearness and many details were described. 

Cuas, T. Greene, Recording Secretary. 


CHEMICAL SOCIETY 
337TH MEETING 


The 337th meeting was held at the Cosmos Club Thursday evening, 
January 11, 1923. The retiring President, Dr. R. C. Wertus, spoke on 
Chemistry of the sea, illustrating his talk with lantern slides. 

Doctor WELLs referred to recent progress in methods of sounding which 
yield data for calculating the volume and physical constants of the ocean. 
Its chemical composition has been widely studied and some thirty-two ele- 
ments have been detected in sea-water. The salinity is maintained at definite 
values in certain regions owing to the interplay of such forces as currents, 
evaporation, density, temperature, etc. To illustrate some of these relation- 
ships data on the water of Chesapeake Bay were presented in some detail. 
This investigation is being carried on jointly by the Geological Survey and 
the Bureau of Fisheries. The salinity of the Bay varies from about 6 in the 
latitude of Baltimore to 27 at the Capes, also generally increasing with 
depth. ; 

The speaker discussed among other things the origin of oceanic salts, the 
“age of the ocean,” and the salts that are successively deposited on evaporating 
sea-water. 

The gases in sea-water are of particular interest in connection with living 
things in the sea, Some of these gases show diurnal variation in concentra- 
tion, following the daily photochemical reactions in plants near the surface 
and along shores. A variation in pH value follows one in carbon dioxide 
content, etc. The carbon dioxide content is also fundamental in determining 
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the solubility of calcium carbonate, which is an important constituent of 
rocks. Organisms vary specifically in the secretion and removal of certain 
elements from sea-water, temperature also playing a part. The speaker 
briefly sketched the rédle of certain organisms in removing certain elements, 
and alluded to the great variety of specific and selective reactions accomplished 
by the different organisms. 


SCIENTIFIC NOTES AND NEWS 


Joun Ouiver La Gorce, associate editor of the National Geographic 
Magazine and trustee of the National Geographic Society, has been elected a 
vice-president of the Society. 

Mr. La Gorce has been associated with the National Geographic Society 
since 1905. 


N. H. Darron has returned to his office in the U. 8S. Geological Survey 
after an absence of nearly two years completing. the field work on the geologic 
map of Arizona. The University of Arizona recently conferred on Mr. 
Darton the honorary degree of Doctor of Science in “recognition of his 
investigations on the geology of the Southwest.” 


Two additional societies have been elected to affiliation with the Acaprmy. 
They are the Washington Section of the American Society of Mechanical 
Engineers, and the Helminthological Society of Washington. 


The President recently signed a proclamation making a National Monu- 
ment of three groups of towers in southwestern Colorado and southeastern 
Utah. This reservation was originally suggested by Dr. J. WALTER FEWKEs, 
Chief of the Bureau of American Ethnology, and the preliminary work has 
been done by the Bureau of Ethnology in codéperation with the National 
Park Service of the Department of the Interior. The monument is called 
The Hovenweep National Monument, the name being derived from the Ute 
word meaning ‘‘the deserted valley” and having been applied to a neighbor- 
ing canyon many years ago. 


The report of the Treasurer of Yale University includes the statement that 
a gift of securities having an appraised value of $25,475 has been received 
from Mrs. Estretue Ippings CLEVELAND, being the entire estate of her 
brother, the late Professor Joszp# Paxson Ipp1n@s, formerly of Washington, 
for the establishment of the ‘‘Iddings Fund’’ for the promotion of research in 


petrology. 


The Department of Geology, U. 8. National Museum, has received as a 
gift from Dr. Franx Springer the paleontological collections of the late 
Orestes H. Sr. Joun. The collection contains a large and extremely 
valuable series of Selachian fishes including many type specimens, the most 
notable of these being a specimen from the Coal Measures of Kansas, con- 
taining the complete dentition of a large shark of paleozoic time. 


The Petrologists’ Club met on Tuesday, March 20. The subject for the 
evening was Pegmatites, discussed by Messrs. F. L, Hess, W. T. ScHALLER, 
and E. V. SHannon. Various authors have ascribed different connotations 
to the term pegmatite, but.in general it refers to texture rather than composi- 
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tion. The mineral associations were dealt with in detail, especially cryo- 
lite, monazite, and their connection with pegmatite. 


The Grass Herbarium, U. 8. National Museum, has recently received 
several important collections from South American countries, including 
Peru, Argentina, and Brazil. 


Mr. Epmunp F. Dicxins, hydrographic and geodetic engineer in the U. 8. 
Coast and Geodetic Survey since 1869, died at San Francisco, California, 
March 2, 1923, in the seventy-seventh year of his age, after a service of 51 
years. He had been retired from active duty since 1920. He was director 
of coast surveys in the Philippine Islands from 1908 to 1911, and had held 
many other important assignments. 


At the annual meeting of the Eye-Sight Conservation Council held in 
New York City in February, Dr. Morton G. Luoyp of the Bureau of Stand- 
ards was elected a director. 


Senator Henry Casot Lopace has been reappointed as a Regent of the 
Smithsonian Institution for six years, beginning March 4, 1923. 
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